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1,000 MUSCLE INJURIES: A REPORT!
JEANETTE SALMON, M.A.P.A.
Sports Medicine Clinic, Lewisham Ho'spital, Sydney
In a little over two years Lewisham Hos-
pital Sports Clinic treated 1,000 muscle in..
juries, representing 33% of the total patient
load in that period.
Grouping of Injuries
The broad analysis of these injuries is as
follows:
Lower Limb Strains and Tears 590
Contusions 230
Upper Limb Strains III
Post-Traumatic Weakness 36
Miscellaneous 33
Total 1,000
Lower Limb Strains and Tears: This cate-
gory includes all the lower limb muscle in-
juries (excluding d.irect trauma) and accounts
for those muscle strains which are the most
commonly sustained by sportsmen ~ ham-
string strain, quadriceps and hip adductor
injuries and calf lesions.
So-called "Shin Splint", an irritation of
the tibialis posterior at its origin on the pos-
terior surface of the tibia, is included and
accounts for 23 patients.
Contusions: Herein is included all direct
trauma to muscle, upper and lower limb and
trunk - haematoma, bruising and "cork".
The most common direct injuries to muscle
we have encountered are those involving the
anterolateral aspect of the thigh. These are
followed by contusions of the calf.
Upper Limb Strains: We have included in
this category the shoulder girdle, as well as
the arm itself. Muscle strain and tendinitis
of the rotator cuff muscles are numerously
represented, particularly supraspinatus lesions.
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This category, however, does not include
Epicondylitis (70 patients), even though we
have treated it as a muscle condition. Sepa-
rate studies have been carried out on lateral
Epicondylitis at this Clinic2•
Post-Traumatic Weakness: Particularly ob-
vious in this classification are the patients
presenting with discomfort, but with no ab-
normality except insufficiency in a muscle,
for example, quadriceps and peroneal weak..
ness associated with a history of an old in-
jury to the knee or ankle joints.
Miscellaneous: This classification includes
the strains to muscles of the neck and trunk,
the largest number being the trunk flexor and
extensor muscles. Such muscles as the latis..
simus dorsi and trapezius have been included
in the "upper limb" category either because
of their attachment to the upper limb or be-
cause their action is implicit in upper limb
movement.
Incidence
Forty clifferent sporting activities are repre-
sented in the 1,000 patients. Footballers
far outnumber players from other fields
of sport, with Rugby League players pre-
dominating.
Proportionately, however, athletes, ballet
dancers, tennis and squash players sustain a
high percentage of lower limb muscle strains.
Contusions are also a football injury-not-
ably Rugby Union in the lower limb con-
tusions and almost exclusively Rugby League
in the upper limb contusions. Upper limb
strains occur again in football with notable
representation in baseball, cricket, golf and
rowing..
Age figures are apparently insignificant
except for this fact:
2Aust. J. PhysiotherA' Vol. XIV, No. 1..
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In calf injuries, strains and tearing of the
muscle belly appears to occur in all age
groups, hut paratendinitis of the tendo-
achilles is most prevalent in the 15 to 25 age
group, and in the patients we have treated,
rupture of the achilles tendon occurs between
the ages of 30 and 39"
Treatment
In principle, our treatment of muscle in-
juries aims to achieve, as quickly as possible,
normal length and normal strength.
Techniques are simple-to regain length,
passive stretching; to regain strength, active
resisted exercise.
Passive Stretching
Three basic considerations are of impor-
tance;
Firstly-Whether the affected muscle is a
one~ or a two~joint muscle;
Secondly-What the expected range by
comparison with the normal side will
he;
Thirdly-The choice of the most effective
and at the same time, the most conveni-
ent method of stretching.
Our technique for stretching an injured
muscle is to take the limb into the appro~
priate stretching position to the point where
mild discomfort is experienced. Too much
force will cause pain, thereby decreasing the
amount of the relaxation necessary to pro-
duce a passive lengthening of the muscle.
The patient is instructed to maintain the
stretch within this limit for 15/20 seconds,
at which time some "give" should have oc-
curred and the patient will he able to stretch
a little further and still remain within pain~
free limits. The limb should then be rested
for a few seconds and the cycle repeated
over a period of 10/15 minutes-provided
that an increase of range is still occurring,0: at least, that no decrease in range is ob~
VIOUS.
"Active" stretching, for example, contract~
ing and relaxing the protagonist in order to
gain range, is contra..indicated for intra~
muscular injury.
The methods used for stretching the com..
mon lower limb muscle lesions are as fol ..
lows:
The Hamstrings: The patient is supine and
the affected leg is raised (hip flexion) with
the knee fully extended, the patient himself
performing the passive movement by means
of a calico bandage looped under the sole
of the foot and the two ends held in the
hands. The other leg is kept well extended.
Alternatively, the patient may stand and
place the heel of the affected leg up on a
table and the trunk is flexed forward. This
method, whilst useful at times when it is in-
convenient for the patient to lie down, re..
quires much more muscle work to maintain
the starting position which detracts from the
effectiveness of the stretch. Standing, trunk
flexion and attempted toe touching may be a
useful method of assessment hut should not
be used to lengthen the hamstrings.
The Quadriceps: The patient is prone, a
calico bandage fixed around the foot or ankle
and the two ends brought over either shoul-
der and held by the patient. The knee is pas~
sively flexed. The hips should not flex. As
the patient improves in range, the hip of the
affected side should he extended further by
placing a pillow under the knee-this is
especially important if the rectus femoris is
being treated.
The Adductors: These muscles are most
effectively stretched on a bed (2 ft.. 6 ins.
width is ideal). The patient is supine and
the legs, with the knees flexed, are placed
over the sides of the bed so that both hips
are abducted. The unaffected leg should be
positioned first and then the affected one.
Should the stretch he insufficient, pillows may
be packed between the knee and the side of
the bed. The patient is left in this position
for 10/15 minutes.
The Gastrocnemius: This muscle is stretch-
ed in two positions, the latter being a pro-
gression on the former. In the first instance,
the patient is in long sitting (back supported),
the affected leg is placed on a flattish pillow
so that the heel is free, a calico bandage is
looped around the forefoot and the ends held
by the patient. The foot is passively dorsi..
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flexed; the knee is kept straight. Secondly
the patient is stood on a "T.A. Board" (~
sloping board of a gradient of about 1 in 3)
so that the ankle is dorsiflexed. He then lean~
forward from the ankle so that the ankle
dor~iflexes sti~l ~urther. The knees are kept
straIght and It IS safer to have the patient
facing a wall so that he can control the move-
ment hy placing his hands on the wall. This
stretch can he done without the board and
encouraging greater range of dorsiflexion
with the patient standing further away from
the waIL
When stretching the Soleus, similar move-
ments of dorsiflexion will be given but ex-
tension of the knee ceases to be a; integral
part of the movement.
Active Exercise:
Exercises for the antagonistic muscles will
assist in inducing reciprocal relaxation of the
affected muscles and should therefore he
given from the beginning of treatment' and
continued for as long as is necessary to re-
gain normal length.
Active exercise for the injured muscle is
he~un as soon as the patient can perform a
paInless contraction and the work is increased
as the length improves and the tenderness
subsides. The muscle should be worked in
all ranges and emphasis directed towards the
type of work this muscle normally performs.
For ~xample, the quadriceps can normally
sustaIn a very lengthy contraction whereas
the hamstrings will cramp on sustained con-
traction, especially in inner range~ Details of
all the exercises given for each of the muscle
tears will not be described here, but they
follow the same pattern as listed below for
the hamstrings~
Lying, stretching as previously described.
High sitting, single knee extension with
spring resistance.
High sitting, single knee flexion with
spring resistance.
Lying, stretching.
Prone lying, single knee extension with
spring resistance.
Pron~ lying, single knee flexion with spring
resIstance.
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Lying, stretching.
Lyinq, straight leg raise with light weight
resIstance.
Lying, straight leg lower with spring re-
sistance.
Bicycling (stationary bicycle).
Lying, stretching.
Spring resistance is used in preference to
dead weight resistance in the early stage of
treatment because of the ease of setting up
and altering the angle of pull.
. The use of heat (short wave diathermy),
Ice and ultrasound at i-I hour intervals dur-
ing trea~ment not only assists healing and
lessens dIscomfort, but also allows the patient
a very important rest period. The choice be-
tween ~ce and short wave diathermy is made
accordIng to the preference of the patient..
Faradism under pressure is also used for
muscle contusions.
Intensity of treatment will vary with the
particular condition, i.e., whether the lesion
is one of the muscle belly or of the musculo..
tendinous j unction or of the periosteal at-
tachment of the muscle. Our experience indi..
cates that of the three sites of injury, the
first can be tr~ated with the greatest intensity,
the last mentIoned with the least intensity.
The average duration of each treatment is
about two hours.
The common site of strain in hamstring
injuries is in the belly of the muscle but a
number of lesions do occur at the ischium
and also in the distal tendons. The quadri-
ceps are most often affected in the belly of
rectus femoris and the adductors nearly al-
ways at the origin of the muscles. The triceps
surae are most commonly injured in the belly
of the muscles but affections of the tendo-
ach~lles are prevalent and rupture of the
achIlles tendon make up 8% of our calf in..
juries.
Results show that the more acute and re-
cent ~uscle belly strains respond most
dramatIcally to treatment whereas the chronic
lesions, viz. the tendinous injuries respond
less dramatically, but none-the..less satisfac-
torily.
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Contusions are at present under surveil-
lance at the Clinic and a trial is in progress
to assess the relative merit of different types
of treatment. Experience to date would seem
to indicate that intensity of treatment is de..
pendent on the magnitude of the trauma, the
amount of free blood in the part and the
length of time since injury.
Calcification in muscle is a condition which
we have seen very infrequently and treatment
on the principles stated has been used, inten-
sity varying with the degree of pain-an
important factor in all of our physiotherapy
treatment.
Rest for muscle injuries appears to he con..
tra..indicated, either bed rest or local rest in
a shortened position for the affected muscle.
That is not to say that we advocate "running
it out"-on the contrary, the patient should
not undertake the activity which produced or
irritates the condition until he is symptom
free; instead he carries out a simple routine
of progressive exercise described above.
Summary
Of 1,000 muscle injuries, the greatest num-
ber of lesions occurred in the lower limb,
both in terms of strains and tears (the ham-
strings) and contusions (the thigh). It is
also apparent that football accounts for a
vast number of these injuries.
From experience to date the Clinic's method
of treatment consists of passive stretching to
normal length and regaining strength in all
types of injury - this being more easily
achieved in the early muscle belly strains than
in the chronic conditions of the tendons and
in gross contusions..
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